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Fig. 19b is a plan view of the surgical implant assembly shown in Fig. 17a. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
With reference to Fig. 1, one embodiment of the attachment device (or connection 

5 device) of the present invention is shown in partial cross-section. The attachment device 10 
includes a shank 12 having a first end 14 and a second end 16. The first end 14 of the shank 
12 includes a securement mechanism 1 8. As shown in Fig. 1 , the securement mechanism 1 8 
may be screw threads. It is noted, however, that the securement mechanism 18 may include 
any known method of securing one item to another. For example, the securement mechanism 

10 18 may be a hook, a plate, a flange, or adhesive. In the case of the securement mechanism 
1 8 as a flange or plate, the securement mechanism 1 8 may require additional hardware such 
as screws, bolts, or adhesive to secure the plate or flange to the intended object. In the case 
of the securement mechanism 18 as an adhesive, or requiring the additional use of adhesive, 
the adhesive would necessarily be applied to the securement mechanism 18, not included 

15 within it. Additionally, adhesive could be used with the securement mechanism 18, e.g., 
applied to screw threads, for additional securement capacity. 

The second end 1 6 of the shank 1 2 generally comprises an enlarged area 20 including 
a central core 22 and an aperture 24. The second end 1 6 of Fig. 1 is shown in cross-sectional 
view to more clearly show the central core 22 and the aperture 24. 

20 With reference to Fig. 2, an embodiment of the second end 16 of the shank 12 is 

shown. In this embodiment, the enlarged area 20 includes a hollow core 22 and a central 
aperture 24. The enlarged area also includes an entry channel 26. The entry channel 26 is 
operatively connected with the hollow core 22 such that a tension link 28, having a shaft 30 
with a threaded end 32 and a head end 34, maybe inserted, threaded end 32 first, through the 

25 entry channel 26, the hollow core 22, and central aperture 24 until the head end 34 of the 
tension link 28 is retained within the hollow core 22 by the central aperture 24. 

With reference to Fig. 3, the embodiment of the second end 16 of attachment device 
10 is shown in cross-section. Fig. 3 clarifies the operational relationship between the entry 
channel 26, the hollow core 22 and the central aperture 24. 

30 With reference to Fig. 4, an alternative embodiment of the attachment device 10 is 

shown. This embodiment is similar to the embodiment of Figs. 2 and 3, but with an 
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partial front elevation, in Fig. 10a and Fig. 10b, respectively. Again, this view is "partial" 
because the thread end 32 of the tension link 28 is omitted from the drawing. The link 
retainer 44 in this embodiment is a projection that spans the intersection of the shaft 30 and 
the head end 34 of the tension link 28 and extends partially along the surface of the head end 

5 34. This embodiment may be used in conjunction with the embodiment of the attachment 
device 10 including the tension link slot 36, as shown in Figs. 4 and 5 above. As in the 
previous embodiment, the tension link may be prevented from unwanted rotation of the 
tension link 28 within the hollow core 22. The link retainer 44 maybe placed in contact with 
the wall of the tension link slot 36 to prevent such rotation. 

1 0 With reference to Fig. 1 1 , an alternative embodiment of the tension link 28 is shown. 

The tension link 28 again includes a shaft 30 with a head end 34 and a thread end 32, and, 
in this embodiment, a head end process 46. The head end process 46 is a projection on the 
head end 34 of the tension link 28. The head end process 46 may be used to prevent rotation 
of the tension link 28 within the hollow core 22 similar to the link retainer 44. However, this 

15 embodiment would most commonly be used with an attachment device 10 having a entry 
channel 26, and the head end process 46 could be placed in contact with a wall of the entry 
channel 26 to prevent the rotation. 

With reference to Fig. 12, an embodiment of the connector 40 is shown. The 
connector has a receiving end 48 and a rod end 50. The receiving end 48 includes a head 
^ 20 receptacle 42 for receiving the enlarged area 20 of the attachment device 10. The rod end 50 
includes a rod aperture 52 for receiving a implant component 54, such as a spinal rod implant 
or other device. A tension link cavity 56 is provided from the head receptacle 42 to the rod 
end 50. The tension link cavity 56 is sized to allow the insertion of the thread end 32 of a 
tension link 28 through the connector 40. In the embodiment of the connector 40 shown in 

25 Fig. 12, a link nut recess 58 is provided at the rod end 50 adjacent to the tension link cavity 
56 for seating a link nut 60 used to secure the connector 40 to the tension link 28. As shown 
in Fig. 12, the connector may include a gap 62 located medially between the receiving end 
48 and the rod end 50, and in operative relationship with the rod aperture 52 such that when 
the gap 62 is closed, the rod aperture 52 may secure the implant component 54. In this 

30 embodiment, tightening of the link nut 60 on the tension link 28 closes the gap 62, and thus 
secures the implant component 54, concurrently with securing the connector 40 to the 
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Referring now to Figs. 19a and 19b, an alternative embodiment of the surgical 
implantation system 70 is provided. In this embodiment, a dynamic system is created 
wherein the implant component 54 is allowed to move freely along its longitudinal axis 
within connector rod aperture 52. This is accomplished by manufacturing some clearance 
5 tolerance within the rod aperture 52 when the link nut 60 is completely tightened on tension 
link 28. Fig. 19a also shows an alternative embodiment of a retaining recess 72 adjacent to 
the connector rod aperture 52. The retaining recess 72 corresponds with a retaining process 
74 on the implant component 54 to limit the extent of dynamic nature within the implant. 
The retaining recess 72 and the retaining process 74 are sized and work in relation to one 
1 0 another such that the longitudinal movement of the implant component 54 is arrested when 
the retaining process 74 nests in the retaining recess 72. 

Although it is not shown in the drawings, it is also possible to use the retaining 
process 74 without the retaining recess 72. It this aspect, the longitudinal movement of the 
implant component 54 is arrested when the retaining process 74 contacts the exterior surface 
15 of the connector 40 at the rod aperture 52. It is also possible to use either of the two above 
embodiments on either side of the rod aperture 52, wherein the longitudinal movement of the 
implant component 54 can be constrained in one or both directions. 

Additional embodiments of the present invention are not shown in the drawings. For 
example, it is expected that the attachment device 1 0 may be used in conjunction with a hook 
20 in place of the tension link 28. In this embodiment, the hook would have a ball end and a 
hook end. The ball end would be inserted into the central core 22 of the attachment device 
10 and the hook end would be used to secure some bodily structure, such as a bone. The 
hook rod would be capable of polyaxial movement. 

The present invention also relates to a method of using the embodiments as set forth 
25 above. In one embodiment, the method using a surgical implant system 70 would first 
require the selective insertion of the attachment device 10 into a human bone. The tension 
link head end 34 could then inserted into the hollow core 22 of the attachment device 10. 
The step of insertion of the head end 34 would depend upon the embodiment of the 
attachment device 10 selected. For example, if a attachment device 10 with an entry channel 
30 26, but no tension link slot 36, is provided, the tension link 28 is positioned in the aperture 
24 by way of the entry channel 26. The connector 40 is positioned on the tension link 28 by 
inserting the tension link 28 through the connector tension link cavity 56. 
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What is claimed is : 

1 . A connector device adapted for use with an anchoring shaft, the anchoring 
shaft including an anchoring shaft head, thp device comprising: 

a shank having first and second ends, 

said first end having a securing mechanism, and 

said second end comprising a hollow core, an entry channel, and a central aperture 
operatively associated with said hollow core and said entry channel, wherein said entry 
channel is sized for receiving the anchoring shaft, and said cental aperture is sized for 
retaining the anchoring shaft head within said hollow core. 

2. Cancelled. 

3. Cancelled. 

4. A connector as in claim 1, wherein said second end further comprises at 
least one expansion slot operatively associated with said central aperture. 

5. A connector device as in claim 1, wherein said securing mechanism is 
selected from the group consisting of screw threads, hooks, plates, and flanges. 

6 . A connector device as in claim 1 , wherein said hollow core has an interior 
surface, said interior surface having a texture. 

7. A connector device as in claim 1 , wherein at least a portion of the second 
end of said connector device has a shape selected from the group consisting of: spherical, 
semi-spherical, aspherical, polyhedral, conical, and a truncated cone shape. 

8. A surgical implant assembly, comprising: 

a connector device having first and second ends, said second end having a hollow 
core and a central aperture; 

an anchor shaft having a proximal end and a distal end, said proximal end having 
an anchoring shaft head and said distal end being threaded, said anchoring shaft head 
insertable into said hollow core through an entry channel provided in said connected 
device and retained within said central aperture; 
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a connecting link having a connecting end with an anchoring shaft cavity said 
connecting link secured to said connector device by an anchoring shaft nut on said distal 
end of said anchoring shaft. 

9. The surgical implant assembly of claim 8, further comprising: 

an implant component having first and second ends, and secured to said assembly 
by said anchoring shaft and said anchoring shaft nut. 

10. The surgical implant assembly of claim 8, wherein said implant 
component has a retaining process at said second end, whereby longitudinal movement 
of said implant component arrests when said retaining process contacts said cdnnector. 

1 1 . The surgical implant assembly of claim 8, wherein said second end of said 
connector device further comprises an entry channel. 

12. The surgical implant assembly of claim 8, wherein said entry channel is 
operatively associated with said central aperture of said second end of said connector 
device. 

1 3 . The surgical implant assembly of claim 8, wherein said second end of said 
connector device further comprises at least one expansion slot operatively associated with 
said central aperture. 

14. A method of installing a surgical implant assembly, comprising the steps 
of: 

(a) securing a connector device to human bone, said connector device having 
a shank with first and second ends, said second end able to receive an anchoring shaft and 
having a hollow core and a central aperture; 

(b) attaching an anchor shaft, having an anchoring shaft head, to said 
connector device by inserting said anchoring shaft head into said hollow core such that 
said anchoring shaft extends through said central aperture; 
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(c) seating a connecting link onto said second end of said connector device 
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such that said connector device such that said anchoring shaft extends through said 
anchoring shaft cavity; 

(d) inserting a implant component through an aperture in said connecting link; 

and 

(e) securing said connecting link to said connector device by threading and 
tightening a link nut onto said distal end of said anchoring shaft. 

15. The method of claim 14, further comprising the step of adjusting an 
angular relationship between said connector device and said connecting link. 

16. The method of claim 1 4, wherein said adjusting step occurs between steps 
(d) and (e). 

17. The method of claim 14, wherein said second end of said connecting 
device further comprises an entry channel operatively associated with said hollow core; 

said attaching step comprising inserting said distal end of said anchoring shaft 
through, respectively, said entry channel, said hollow core, and pulling said anchoring 
shaft through said central aperture until said anchoring shaft head is positioned in said 
hollow core. 

18. The method of claim 14, wherein said second end of said connecting 
device further comprises an entry channel having an entrance operatively associated with 
said hollow core and a slot through said second end to said hollow core between said 
entry channel and said central aperture; 

said attaching step comprising placing said anchoring shaft head at said entrance 
of said entry channel, inserting said anchoring shaft into said slot such that said anchoring 
shaft is located within said central aperture, and pulling said anchoring shaft head is 
positioned in said hollow core. 

19. The method of claim 14, further comprising the step of securing said 
implant component. 
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20. The method of claim 14, wherein said step of securing said implant 
component occurs before step (e). 

21. The method of claim 14, wherein said step of securing said implant 
component occurs after step (e). 

22. (Added) A connector device as in claim 1, wherein said hollow core has 
an exterior surface, said exterior surface having a texture. 

23 . (Added) A connector device adapted for use with an anchoring shaft, the 
anchoring shaft including an anchoring shaft head, the device comprising: 

a shank having first and second ends, 

said first end having a securing mechanism, and 

said second end comprising an enlarged area including at least one expansion slot, 
a hollow core and a central aperture operatively associated with said hollow core, wherein 
said enlarged area is deformable to accommodate the insertion of the anchoring shaft head 
through the central aperture and into said hollow core. 

24. (Added) A connector device as in claim 23, further comprising a second 
expansion slot. 

25. (Added) A connector device as in claim 24, wherein said second 
expansion slot is located diametrically opposite to said first expansion slot. 

26. (Added) A connector device as in claim 23, wherein said second end is 
devoid of threads. 

27. (Added) A connector device as in claim 23, wherein said securing 
mechanism is selected from the group consisting of screw threads, hooks, plates, and 
flanges. 

28 . (Added) A connector device as in claim 23 , wherein said hollow core has 
an interior surface, said interior surface having a texture. 

29. (Added) A connector device as in claim 23 , wherein said hollow core has 
an exterior surface, said exterior surface having a texture. 



30. (Added) A connector device as in claim 23, wherein at least a portion of 
the second end of said connector device has a shape selected from the group consisting 
of: spherical, semi-spherical, aspherical, polyhedral, conical, and a truncated cone shape. 

3 1 . (Added) A connector device adapted for use with a poly-axially adjustable 
connector, the connector including an anchoring shaft, the anchoring shaft including an 
anchoring shaft head, the device comprising: 

a shank having first and second ends, 

said first end having a securing mechanism, and 

said second end devoid of threads and comprising an enlarged area including a 
hollow core adapted to receive the anchoring shaft head, and a central aperture 
operatively associated with said hollow core and sized for retaining the anchoring shaft 
head within said hollow core, wherein the anchoring shaft head is poly-axially adjustable 
within said hollow core. 

32. (Added) A connector device as in claim 31, wherein said second end 
further comprises an entry channel. 

33. (Added) A connector device as in claim 32, wherein said entry channel 
is operatively associated with said central aperture. 

34. (Added) A connector device as in claim 31, wherein said securing 
mechanism is selected from the group consisting of screw threads, hooks, plates, and 
flanges. 

3 5 . (Added) A connector device as in claim 3 1 , wherein said hollow core has 
an interior surface, said interior surface having a texture. 

36. (Added) A connector device as in claim 3 1 , wherein said hollow core has 
an exterior surface, said exterior surface having a texture. 

37. (Added) A connector device as in claim 3 1 , wherein at least a portion of 
the second end of said connector device has a shape selected from the group consisting 
of: spherical, semi-spherical, aspherical, polyhedral, conical, and a truncated cone shape. 



